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NOTICE. 



The following Instructions and Directions are published for the guidance of Light 
Keepers. They are required to read them carefully and attentively, and to refer to 
them whenever they have any doubts in regard to their duties, or the manner of per- 
forming them. 

Each keeper and assistant keeper will he furnished with a copy, to he kept and used 
at the light-stations where they are employed ; to be handed over to their successors 
when they are relieved or discharged, or left at the light-stations in case there should 
he no successors. 

Each light-vessel keeper will he provided with two copies for the use of himself 
and those of the crew who are charged with the management of, and attendance 
upon, the lights and fog-signals. \ 

Neither this Book of Instructions and Directions, nor the Placards , are to be removed 
from the light-stations or light-vessels, hut are to he kept where they can be readily 
referred to at any time. 
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INSTRUCTIONS 



TO 

LIGHT-HOUSE AND LIGHT-VESSEL KEEPERS. 



LIGHTING LAMPS. 

1. The light-house and light-vessel lamps shall be ligted and the lights 
exhibited for the benefit of mariners punctually at sunset , daily. 

2. Light-house and light-vessel lights are to be kept burning brightly, 
free from smoke, and at their greatest attainable heights, during each 
entire night from sunset to sunrise, as prescribed by article XXVI of 
the directions, and as shown by the drawings of the fully developed 
flames, (see plates ;) the height of the flame to be frequently measured 
during each watch at night, by the scale graduated by inches and 
tenths of an inch with which keepers will be provided. 

3. In order that the light may be uniformly maintained, at all times 
during their exhibition, at their greatest heights and with their greatest 
brilliancy, the keepers are required to be unremitting in their attention 
to the illuminating apparatus, plate glass of the lanterns, lamps, wicks, 
chimneys, ventilation, and dampers, and see — 

a. That the whole of the illuminating apparatus and the plate glass of 
the lantern are perfectly clean, and free from dampness at the time of 
lighting the lamp in the evening, and that they are kept in that state 
during the entire exhibition of the light, by dusting with the feather 
brushes, and wiping with clean linen towels, frequently during each 
watch, if necessary. 

b. That the lamp is properly placed on its stand , and the burner accu- 
rately adjusted in the centre of the lens, with the top or crown of the 
burner at the exactly prescribed distance for the order of apparatus, 
below the focal plane of the apparatus, viz: 

For a 1st order lens, one and one tenth ( l :i \] ) inch ; 

For a 2d order lens, one (1.0) inch ; 

For a 3d order lens, ninety -four hundredths ( f ^ ) of an inch ; and, 

For 4th, 5th, and 6th order lenses, eighty-seven hundredths ( fife ) 
of an inch. — (See directions XXXV.) 

c. That the wicks have been properly fitted and trimmed ; free from 
burnt or charred edges, inequalities, and loose projecting threads ; and 
after they are all burning well, that they are gradually raised to the 
prescribed and required height for producing a clear bright light of 
the prescribed height of flame for the particular order of apparatus 
and lamp, viz : 

For a 1st order 4 wicks burner, maximum height of flame above the 
top of the burner, about 400 millimeters = 3. T 9 ^- inches : 

For a 2d order 3 wick burner, maximum height of flame above the 
top of the burner, about 80 millimeters = 3. fife inches ; 

For a 3d order (large model) 2 wicks burner, maximum height of 
flame above the top of the burger, about 70 millimeters = 2f inches; 
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For a 3d order (small model) 2 wicks burner, maximum height of 
flame above the top of the burner, about 05 millimeters = 2 .-/^ inches; 

For a 4th order (large model) 1 wick burner, maximum height of 
flame above the top of the burner, about 45 millimeters = If inch ; 

For a 4th order (small model) 1 wick burner, maximum height of 
flame above the top of the burner, about 37 millimeters = l. T 4 A- inch. — 
(See directions XIV and XVII.) 

d. That the glass chimney is free from smoke, stains of oil, soot, grease, 
dampness, dust, and dirt; and that it is perfectly clear, free from 
wavy or striated appearances ; sets straight and steady in its holder, 
and the holder raised to the proper height for producing with the aid 
of the damper (properly managed) the best possible light as regards 
color and height of flame. — (See directions, articles XI, XXII, XXIII, 
and XXIV.) 

“The ventilation of the lanterns forms a most important element in 
the preservation of a good and efficient light. An ill- ventilated lantern 
has its sides continually covered with the water of condensation, which 
is produced by the contact of the ascending current of heated air; and 
the glass thus obscured obstructs the passage of the rays, and dimin- 
ishes the power of the light.” ***** “Ventilators capable of 
being opened and shut at pleasure, so as to admit from without a sup- 
ply of air when required, are provided in the parapet-wall on which the 
lantern stands ; the lantern roof also is surmounted by a cover which, 
while it closes the top of an open cylindric tube against the entrance of 
rain, and descends over it only so far as is needful for that purpose, 
still leaves an open air-space between it and the dome. This arrange- 
ment permits the current of heated air, which is continually flowing 
from the lantern through the cylindric tube, to pass between it and the 
outer cover, from which it finally escapes to the open air through the 
space between the cover and the dome.” 

“The ventilating pipe or chimney is a copper tube.” * * * * * 

e. Ventilation of lantern. Before commencing the lighting of the 
lamp, a sufficient number of the ventilators are to be opened to pro- 
duce a proper draught, and after the lamp is fairly burning, regulate 
the number and openings to suit the then state of the atmosphere, and 
change, by opening or shutting, to suit during the entire night. One 
of the first duties of light keepers, upon entering light-house lanterns 
in the evening preparatory to lighting the lamps, will be to give their 
particular attention to the condition of the ventilators, and to the proper 
ventilation of the lantern, to insure steady and bright lights. — (See 
directions XIX.) 

f Regulate the damper as changes in the flame take place. 

4. The wicks must be trimmed as often as may be found to be neces- 
sary to insure a steady , unbroken flame of uniform shape , and of the pre- 
scribed or greatest attainable height, while free from smoky points, and 
flickerings. 

a. The mechanical and other overflow lamps, used in lens apparatus, 
being constructed to give an overflow of at least four times the quan- 
tity of oil consumed, the wicks (when properly attended to at first 
lighting) char slowly, and the lamp ought to burn with good colza, 
sperm, or lard oil during the entire night * without requiring the wicks 
to be trimmed or even touched. — (See directions III, XIV, and XX.) 



* Mechanical and other overflow lamps will burn 15 to 16 hours steadily without 
requiring the wicks to he trimmed. 
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5. The glass chimneys must be kept carefully adjusted by tbe chimney 
holders, and the dampers opened or closed to suit the heights of the 
flames, under the varying circumstances of the weather, draught of 
air, and gradual increase of height of flame after first lighting in the 
evening. 

(5. The glass chimneys must be entirely free from dust, stains, smoke, 
and dampness when placed in the chimney holders of the lamps; and 
in case they become damp, dingy, smoked, or otherwise soiled, they 
must be removed immediately and clean ones used in their stead. (See 
directions for attendance upon lights. — See directions XI and XXII.) 

EXTINGUISHING LIGHTS. 

7. All light-house and light-vessel lights shall be extinguished punctu- 
ally at sunrise , and everything put in order for lighting in the evening 
by 10 o’clock a. m., daily.— (See directions I, II, III, IV, V, VI, and VII.) 

8. Light keepers are responsible, and will be held to a strict account- 
ability for any neglect of their duties. They are required to keep a 
careful watch over, and see that the lights under their care are kept 
properly trimmed throughout each night ; and during stormy and thick 
weather those keepers who have no assistants must attend in the lan- 
terns and watch the lights during the entire night, and omit no proper 
efforts to keep the lights burning at their greatest effective power. — (See 
instructions, Xos. 2 and 3, a , b, c, d, e, and /.) 

9. Light keepers will note in their journals immediately after exhib- 
iting their own lights in the evening, and not later than at the end of 
twilight, the names of such light-houses, lighted beacons, and light- 
vessels’ lights, as maybe visible from their light-house lanterns or "bal- 
conies, specifying in each case how the lights appeared; whether bright, 
faint, or dingy-looking, with the kind of weather, and state of the 
atmosphere ; whether rainy, stormy, clear, snowy, or thick ; and in case 
any light is not visible that is ordinarly or ought to be seen, that fact 
is to be specially recorded in the journal , and reported '■ by letter to the 
inspector immediately. The time of the disappearance of any light that 
ought to be seen must also be carefully recorded and reported to the 
Inspector immediately, with the particular state of the weather at the 
time the light was missed. 

10. Drift snow , ice, sleet , and moisture on the lantern-glass. — Unremit- 
ting attention must be given to the lantern-glass during the exhibition 
of the lights at all times, but especially during bad weather. — (See 
directions XLII.) 

11. Revolving machinery. — The revolving machinery of all movable 
lights must be perfectly clean in every part, free from dust, well oiled 
with clock oil, uniform in its motions, regular in its times of revolu- 
tions as prescribed, # and free from extraordinary friction of its parts 
at the time it is put in motion. The revolving machines are to be 
wound up at the expiration of regular intervals of time during the 
exhibition of the lights, to insure the greatest attainable uniformity of 
motion.— (See directions IX, XVIII, XXVIII, XXIX, XXX, XXXI, 
XXXII, XXXIII, XXXIV, and LXX.) 

12. When a movable light is extinguished in the morning, the machine 
must be wound up, and the motive weight allowed to rest upon a support 
until the time for lighting in the evening, to relieve the machinery from 

* To be verified daily by clock or “time marker” provided for the purpose. 



12 



LIGHT-HOUSE ESTABLISHMENT. 



the unnecessary pressure of the weight, and to prevent the possibility 
of the parting of the cord. — (See Directions IX.) 

13. Stormy and thick weather . — During stormy and thick weather 
light keepers are required to give their whole time and constant atten- 
tion to the lights in their charge; to keep the flames at their greatest 
attainable height, burning brightly and steadily, and the lantern-glass 
free inside and outside of moisture. During heavy gales of wind, snow, 
rain, and hail storms, the lights must never be left unattended by a 
keeper. Storm panes for replacing broken glass of the lantern must 
be kept at hand ready for instant use, and when required, put in place 
without unnecessary delay. The ventilators must be closely watched 
during storms, so that a proper draught may be kept in the lantern as 
the wind varies in force and direction, without flaring and flickering 
the flame. — (See directions XIX, XLIII.) 

14. Light keepers are responsible, and will be held to a strict account- 
ability, for the proper care, preservation, and good order of the illumi- 
nating apparatus, lamps, burners, machinery, utensils, buildings and 
their appurtenances, and for the faithful and economical use of the 
light-house and liglit-vessel supplies of every kind and description 
placed in their charge. They are required to practice the strictest 
economy in the use of oil, wicks, chimneys, and cleaning materials, 
compatible with the paramount duty of maintaining at all times the 
best possible lights their apparatus will produce, and to be careful to 
prevent waste, theft, and misapplication of all light house and light- 
vessel property intrusted to their care and management. — (See direc- 
tions XL VI.) 

15. A journal or log and expenditure book must be kept at each light- 
station, showing the daily expenditure of oil, wicks, chimneys, and the 
state of the weather during the exhibition of the light. All expendi- 
tures of oil, wicks, and chimneys will be entered at the time they are 
made. The expenditure returns of oil, wicks, and chimneys will be 
made out from the expenditure journal, and transmitted to the light- 
house inspector of the district at the end of each quarter-year, viz., 
December 31, March 31, June 30, and September 30. These returns 
must be accurate copies of the entries in the journal of expenditures. — 
(See Form Xo. 45.) 

16. Annual returns of receipts, expenditures, and of apparatus and. 
fixtures, will be made in duplicate according to the prescribed forms, 
48 A and 48 B. These returns will be made up annually to the 30tli 
of June, when one copy must be transmitted to the Light-house Inspector 
of the district, one copy to be retained at the light-station for refer- 
ence. — (See Forms.) 

17. Light keepers are required to keep the stairways, landings, win- 
dows, window recesses, watch-rooms, oil-rooms, store-rooms, closets, and 
all parts of the interiors of dwellings and kitchens, clean and neat. 
They are also required to give their attention to the preservation of 
dikes, fences, landing-places, boat-ways and houses, drains, &c., and 
to the premises generally in their charge, to the end that they shall, 
at all times, be in good order and condition. 

18. Light keepers are strictly forbidden to keep, or allow to be kept, 
COAL OIL, KEROSENE, OR ANY OTHER INFLAMMABLE OIL, lucifer matches, 
greasy rags or cloths, or any other articles of a combustible character, 
about the premises, where they might by accident or by spontaneous 
combustion become ignited. 
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19. Fires and lights are not to be left in apartments, unattended , at 
a ny time. 

20. Uncovered lights are not to be used in store-rooms or closets. 
When it becomes necessary to enter a store-room or closet with a light, 
it must be kept in a close lantern. 

21. Every possible precaution must be taken to guard against the 
injury or destruction of the public buildings and other property by 
tire. Fire-buckets, when provided, are to be kept filled with water, 
ready for use, and they must not be removed from their proper places, 
or used for any other purpose than the extinguishment of fire. 

22. Light keepers are forbidden to use, or allow to be used, any other 
materials for cleaning and polishing the lens apparatus and plate-glass 
of the lanterns than the dusting and feather brushes, rouge powder, pre- 
pared whiting , spirits of wine, buff or chamois shins, and linen cleaning 
cloths authorized and supplied by direction of the Light -house Board, 
and in the manner prescribed by the directions to light keepers. 

23. Light keepers must be of good character, of sober and industrious 
habits, and they are required to comport themselves in an orderly and 
proper manner in their families, and at the light-stations to which they 
are attached. 

24. Light keepers are prohibited from carrying on any business or 
trade which will or might require them to be often absent from the 
premises in their charge, or which would cause them to neglect in any 
way their proper duties as light-keepers. 

25. Light keepers are forbidden to sell, or allow to be sold, on the 
premises in their charge, or to which they belong, any malt, vinous, 
spirituous, or other intoxicating drinks or liquors; nor will they be 
allowed to permit any intoxicated person, or any one under the influence of 
intoxicating drinks , to enter a light-house tower; or any one in that 
condition, who may visit the station, to remain longer than may be 
absolutely necessary to get rid of him by the employment of all proper 
and reasonable means. 

26. Light keepers are expected and required to be courteous and polite 
to all visitors who eonform to the regulations, and otherwise behave in 
a proper manner. They will show them the illuminating apparatus, 
buildings, and any other objects of interest, at such times as may not 
seriously interfere with their light-station duties ; but visitors must not be 
permitted to handle the apparatus or utensils, nor to mark the plate- 
glass, walls, doors, windows, or railings, nor to soil or deface anything 
on the premises. Special care must be taken to prevent visitors from 
scratching their names or initials with diamond ornaments upon the glass 
of the lantern , the apparatus, and windmcs of the towers. This is an im- 
perative duty, and must not be neglected. 

27. Visitors must not be admitted into light-towers or lanterns unattended, 
by a keeper. The number of visitors proper to be admitted into a lantern 
at one time must be determined by the principal or attending keeper,, 
who will be guided by the capacity of the lantern and a due regard to 
the protection of the apparatus against injury from contact and over- 
crowding. At light-stations situated near cities, towns, or watering- 
places, if necessary, the inspector of the district may authorize the keepers 
to post a , notice on the premises informing visitors at what hours they 
may be admitted to the towers and lanterns, so as not to interfere with 
the regular and proper exhibition of the lights. Visitors are not to be 
admitted into lanterns between sunset and sunrise as a general rule, but,, 
should it become necessary to depart from this rule at any time, for 
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special and sufficient reasons, keepers must be careful to see that they 
do not obstruct the lights by placing themselves between the light and 
the sea side of it. No charge is to he made , and no fee to he received , hy 
any beeper for adm itting visitors to ligh thouses. 

28. When supplies or stores of any kind are to be delivered at any 
light-station, all the light beepers present shall attend and assist in receiv- 
ing , handling , and caring for them. The keeper, or if there be more than 
one keeper, the principal keeper must, by examination, and careful 
scrutiny, satisfy himself that the articles delivered are in good condi- 
tion, and of the quantity or quantities stated in the lists furnished by 
the person making the deliveries. Keepers are forbidden to sign receipts 
for articles until they shall have carefully compared the deliveries with the 
lists , and satisfied themselves of their correctness. All articles of every 
description received at a light-station are to be entered without avoid- 
able delay in the account of supplies and expenditures books. 

20. At the end of the quarter year next after the delivery of the 
annual supplies at a liglit-station, and after sufficient time shall have 
elapsed to enable the keeper to determine their quality, a special return 
and report of the quality and quantity of all the articles received must 
be carefully made out and forwarded by mail, or delivered by hand, to 
the Light-house Inspector of the district for examination and tile. In 
case any important article of lighting stores is found to be of bad 
quality at any time after receiving it, keepers will lose no time in 
reporting the facts to the Light-house Inspector. This special report 
on the quality and quantities of supplies received will embrace a com- 
plete inventory of all articles of supply on hand at the date it is made 
out, as may be shown by the books of the keeper. 

30. Light keepers are required to make a careful examination of all 
rouge powder , whiting, and other cleaning materials, immediately after 
receiving them, and to be particular in preventing them from being- 
kept where they may become injured by dampness or dust. Rouge 
powder and whiting are not to be used in cleaning and polishing the 
apparatus and plate-glass until they shall have been thoroughly and 
fully prepared for use as directed. — (See directions.) 

31. Should it appear, or be discovered at any time by the keepers, 
that any article or articles of illuminating supplies is or are running- 
short, either from loss, inferior quality, or miscalculation, and that the 
regular and proper exhibition of the light may be prevented thereby 
before the regular period for the arrival of the annual supplies, the 
facts must be reported immediately to the Inspector of the district, 
who will supply the deficiencies or report the facts to the Light-house 
Board. Keepers placed in such circumstances must not neglect any 
proper means to keep their lights exhibited until the deficient articles 
are sent to them. 

32. All wrecks that take place within the vicinity of lights must be 
reported promptly by their respective keepers according to the pre- 
scribed form. It will be the duty of light-keepers to aid wrecked 
persons as far as it may lie in their power. They will make diligent 
inquiries in regard to these wrecks, ascertaining, if possible, from sur- 
vivors, whether or not the light was seen before the vessel struck, and 
and at what time, and state the facts in the wreck report, to be for- 
warded to the Inspector for transmission to the Board. 

33. Light keepers are required to remain at the stations in their 
charge, and to which they belong, as continuously as possible, absent- 
ing themselves from the premises only on such occasions and at such times 
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as are allowed by the regulations , or when it is indispensably necessary for 
them to do so. They are authorized to leave their stations to attend 
public worship on Sundays; to receive their quarterly salaries; to procure 
needful supplies for themselves and families; and on important special 
public occasions; but as no specific rules can be established limiting 
the times and durations of keepers’ absences, they will be held strictly 
accountable for any abuse or misuse of the discretion given to them in 
this regard. No keeper will be excused who is absent from his duties 
at night (from half an hour before sunset to daylight next morning) 
without having previously made ample and undoubtedly effective 
arrangements for the proper exhibition of the light or lights in his 
charge, or to which lie is attached, during his absence, by a person or 
persons belonging to the light-station. In cases of sickness, keepers 
are required to provide proper attendants for the lights ; but should it 
happen that the keeper or keepers of a light-station is or are incapaci- 
tated, or is or are likely to become incapacitated, from any cause, for the 
faithful performance of his or their duties, the Inspector of the district 
and the nearest Collector of customs to the light-station must be 
informed immediately of the necessity for assistance. A report of every 
absence and its duration must be made in the prescribed form and 
transmitted to the Inspector on the last day of each month, and any 
failure to make these reports , and correctly , will subject the keeper to re- 
moval. 

34. Light keepers are to render every assistance in their power to 
all Light house Establishment officers and others who may visit the sta- 
tions to which they are attached. Inspectors and Engineers are author- 
ized to require from all persons at liglit-stations, it not readily procur- 
able elsewhere, such labor, materials, and assistance in making repairs, 
&c., as they may be able to perform and furnish, for which proper com- 
pensation will be allowed by them* 

35. It will be the duty of light keepers to assign a proper part of 
their dwellings when required, and to furnish food to all persons who 
may visit liglit-stations as Engineers, Inspectors, Lampists, &c. Lea- 
son able compensation will always be made to keepers for boarding 
officers and others thus circumstanced, but extortionate charges will 
not be paid or allowed. 

36. Lampists and other mechanicians, when visiting light-stations 
for the purpose of repairing lamps and machinery, adjusting apparatus, 
and for giving practical instruction to the keepers in their duties , will be 
provided by the keepers with lodging and board, if required, during their 
stay at the stations, for which reasonable compensation will be made, 
and, in case excessive or exorbitant charges are made by keepers, it 
will be the duty of the party to bring the matter to the attention of 
the Inspector or Engineer, who will ask instructions from the Light- 
house Board, if necessary. 

37. Light keepers and all assistant keepers must attend with the 
Lampists, or other persons employed, while the apparatus is being set 
up, adjustments are being made to the apparatus, and for instruction, 
and pay proper attention to the instructions they may receive upon all 
matters relating to their duties as light-keepers. 

STATIONS WITH TWO OR MORE KEEPERS. 

38. Light keepers at light-stations where there are two or more keep- 
ers are required to keep regular watches in the lanterns and watch- 
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rooms during the entire periods of exhibitions of the lights at night. 
The first watch will commence at the time of lighting the lights at 
sunset in the evening. 

39. Watches are to be alternate, so that the keeper who lias the watch 
from 8 o’clock to midnight shall on the next succeeding night have the 
watch from midnight to 4 a. m. In dividing the time for watches from 
8 p. m. to 4 a. m., it, as a general rule, should he, for the four hours from 
8 to midnight, and from midnight to 4 a. in., but under no circumstances 
should a regular watch exceed four hours’ duration. The length of 
time to be on watch before 8 p. m., and after 4 a. m., will depend upon 
the seasons of the year. The watches of light keepers must be arranged 
so that the keeper who has been in charge of the light from 8 p. m. to 
midnight must be punctually relieved by another keeper at midnight. 
From the 1st day of October to the 31st March, inclusive, the keeper 
who has had the watch from sunset to 8 p. m. must be punctually 
relieved by another keeper at 8 p. m. 

40. At light-stations with two or more keepers the principal keeper 
is responsible for the entries required to be made in the journals and 
expenditure books ; for the proper exhibition of and attendance upon the 
lights by the assistants as well as by himself; for the proper issue and 
economical use of the oil, wicks, chimneys, and all other articles of 
supply; for the general care and preservation of and attention to the 
entire premises, and for the faithful performance of the duties required 
of the assistant keepers. 

41. At light-stations where there are two or more towers, or separate 
and distinct lights of the same order in different lanterns, the assistant 
keepers may, if the number will admit of it, be assighed to special 
lights or lanterns, under the general supervision of the principal 
keeper; but such assignment, for the purpose of equalizing the duties of 
each keeper as far as practicable, is not to be construed as relieving the 
principal or any assistant beeper from the performance of a full aud fair 
share of all the duties of the station. 

42. At light- stations where there are two liglit-house towers and lan- 
terns with a light in each of the same order, the keepers shall be equally 
divided between the two lights for all purposes of cleaning the appa- 
ratus, lamps, plate-glass, and interior of lanterns, and in preparing each 
light for lighting in the evening; but in case there is an odd number of 
keepers at the station, then all the keepers will be required to attend 
in one of the lanterns at the same time and put it in order, and when 
that is finished they will all proceed to the other and get the light 
there ready for lighting, or the odd keeper may assist in each tower 
on alternate days, so that the principal and all the assistant keepers 
shall perform their fair share of the work of the light-station. 

43. Where there are two lights, and but two keepers at a station, 
both keepers will, at the proper time in the evening, (half an hour 
before sunset,) proceed each to one of the lanterns, prepare for light- 
ing'? light the lights, and remain each in his lantern until the light is 
fully exhibited and burning steadily at its greatest height. The keeper 
whose regular watch it may be at that time will then take charge of 
both lights and employ his time in visiting each light as frequently as 
necessary during the remainder of his watch. The unattended light for 
the time being must be f requently looked at from the occupied lantern. At 
the expiration of a watch, the relieving keeper will in like manner take 
charge of and give his whole attention during his entire watch to both 
lights. When there are three keepers, they must, each one, keep one- 
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third of the time, constituting the entire night from sunset to sunrise. 

44. At light-stations where there is but one light with two or more 
keepers, the daily routine duties of cleaning and polishing the appa- 
ratus, of cleaning and filling the lamp, of cleaning the plate-glass, 
lantern, watch-room, stairs, &c., must be divided between the keepers, 
it an even number, into two departments, and the keeper or keepers 
shall change from one department to the other every week, commencing 
on Sunday morning at the time of extinguishing the light. 

a. First department. — The keeper or keepers having charge of the 
first department shall, immediately after the completion of the duties by 
the keeper of the morning watch, clean and polish the lens or other 
apparatus, clean and fill the lamp ; # remove all dust with the feather 
brushes from the frame-work of the apparatus ; fit new wicks, if required, 
and, if not required, trim carefully those already fitted to the burner; 
and see that everything connected with the apparatus and lamp is per- 
fectly clean, and the light ready for lighting at the proper time in the 
evening. — (See direct ions for cleaning and polishing the apparatus , fitting 
wicks, trimming wiclts , and filling lamps, II, III, I V, XI, XII, XIV.) 

b. Second department.— The keeper or keepers having charge of the 
second department shall, immediately after the completion of the duties 
by the keeper of the morning watch, clean the plate-glass of the lantern 
inside and outside; clean all the copper and brass work of the appa- 
ratus; the utensils used in the lantern and watch room; the walls, floors, 
and balconies of the lantern; the revolving machinery, if any; the 
tower stairways, landings, doors, windows, window recesses, and 
passages from the lantern to the oil cellars. — (See directions for (‘lean- 
ing the plate-glass, metal work, floors, &c., VI, XLILj 

. I " case there should be an odd number of keepers at the light-sta- 
tion, after arranging the routine daily duties into two departments, the 
odd keeper will be assigned alternately one week to the first, and the 
following week to the second department, so that the work of all the 
keepers may be as nearly equal as possible. 

45. Cleaning the snow, ice, frost, &c ., from the plate-glass. — For the more 
effectual removal of snow, ice, frost, the salt from sea spray, and wet 
from the plate-glass of the lantern, which may have accumulated in 
the day; during the winter period, from October 1 to March 31, two 
keepers must go and remain on watch throughout the first hour, from 
half an hour before until half an hour after sunset ; one to perform all 
the duties connected with the apparatus, lighting the lamp, regulating 
the height of the flame, the damper and ventilation; the other to 
move the apparatus cover, take down the lantern curtains, and return 
the oil carriers and other utensils to their proper places, &c. The jour- 
nal of the light-station must show that these double watches are regu- 
larly kept from October 1 to March 31, and by whom on each day 
during that period of time. The keepers in charge of the lights, after 
the expiration of the double watch, are required to remove all accu- 
mulations of drift snow, sleet, ice, and frost from the outside, and to 
remove all moisture that accumulates on the inside of the glass of the 
lantern. During mild weather, if salt from salt-water spray accumu- 
lates on the outside of the lantern-glass, it should be washed off with 
clean fresh water before polishing it. 

* When the weather is of such a low temperature as to render the oil when put into 
the lamps in the morning unfit for burning at the time for lighting, the lamps must 
not be hlled until the evening, when, if necessary, the oil must be warmed before 
being put m the reservoir of the lamp. 

L H 2 
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46. Keepers having double as well as regular night watches, must 
not be absent from their duties at the prescribed time for per for mine] them . 
In cases of allowable absences, and of those of absolute necessity, pre- 
vious arrangements must be made with substitute keepers belonging 
to the light station for the performance of their prescribed duties. 

47. No light-keeper is or will be exempt or excused from keeping his 
regular watch at night , , or from performing a full share of all the duties of 
the light-station in his charge , or to which he is attached as an assistant, 
except by reason of incapacity on account of sickness , or other physical or 
mental disability. In the event of sickness or other disability, which 
prevents a keeper from performing his duties, the light must not be 
allowed to be neglected, but immediate report must be made to the 
Inspector or Engineer, who will apply the proper remedy, or ask for 
instructions from the Board, until a substitute or successor, by nomina- 
tion of the Superintendent of Lights, can be appointed. 

48. No circumstances whatever can or will excuse any light keeper for 
failing to exhibit at the prescribed time the lights in his charge , or for ne- 
glecting to keep them burning as brightly and with as great power as it is 
possible to make them ; any neglect in this regard will subject the delinquent 
keener or keepers to dismissal.* 

49. Light keepers will call their reliefs, at the termination of their 
respective watches, by the bells or speaking-tubes, when they are fitted. 
Where there are no bell wires or speaking-tubes leading to the watch- 
room, the keeper on watch will call his relief a few minutes before the 
expiration of his watch, and return immediately to the lantern , where he 
will remain until the arrival of his relief , when he will turn oyer the 
light to the relief, and inform him before leaving the lantern ot every- 
thing in regard to the condition of the apparatus, lamp-burner, venti- 
lators, the effect of the state of the weather on the flame, and the height 
the flame during his watch. 

50. Keepers who are arranged in regular watches are required to 
remain in the lanterns and give their unremitted attention and care to 
the illuminating apparatus, lamp-burner, and the ventilation ot the 
lantern during the entire periods of their charge ot the light, and reg- 
ular watches must be kept at all light-stations with more than one keeper . 
At stations with only one keeper the light must be visited at least twice 
during the night, the keeper to be called by an alarm-bell clock, set to 
the proper hour for visiting the light. 

51. Ko principal or other keeper has authority or will be allowed to 
excuse any assistant or other keeper from keeping his regular watch in 
the lantern, or watch-room, or from the performance of any ot the duties 
of light keeper, except in cases of sickness or other cause of disability, 
which, if of any considerable duration, or if it in any way seriously 
interferes with the regular and proper exhibition of the lights, must 
be reported to the Light house Inspector immediately. 

52. Keepers and assistants are not to absent themselves for any 
length of time from their light-stations at the same time, and espe- 
cially at the time for exhibiting their lights. Temporary absences dur- 
ing the day, for a few hours, from stations where the keepers have 
families capable of protecting the public property from damage by 
strangers, are not prohibited, but light-stations must never be left wholly 
unattended by a responsible member of the keeper’s family or an assistant. 

53. Keepers and their assistants must endeavor to make such ytn 

* See heights of flames on placard, and conform to them strictly. 
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equitable arrangement among themselves so that each one may have the 
full benefit of allowable absences, without interfering with the rights of one 
another, or neglecting the proper light duties. 

54. No principal keeper will be justified in leaving bis station with- 
out informing the assistant or assistants of his intention to do so, and of 
the probable duration of his absence ; nor will any assistant beeper be held 
excusable for leaving his light-station without the previous knowledge and 
consent of the principal keeper ; but this regulation will not justify any 
principal keeper in withholding from the assistant all or any reason- 
able privileges in regard to recreation and leaves of absence. A regu- 
lar monthly report of all absences must be made to the Inspector on 
the prescribed form, and any abuse of the privilege must be reported 
by the Inspector to the Light house Board. Any refusal or failure to 
report all absences, with reasons, will subject the keeper to recommen- 
dation for dismissal. 

55. Keepers of all light-stations where there are no assistant keepers, 
and the principal keepers of light-stations having assistants, are respon- 
sible for and accountable to the Light house Board for the faithful 
management of the lights ; for the proper attendance upon them ; for 
the cleanliness, care, preservation, and management of the illuminat- 
ing apparatus, lamps, movable machinery, tools, utensils, and fog-sig- 
nals ; for the regular, proper, and economical issue and use of the oil, 
wicks, chimneys, cleaning materials, and all other articles of supply ; for 
the good order and proper condition of the lantern, lantern-floors, stair- 
ways, stair-landings, windows, window-recesses, watch -rooms, oil-rooms, 
closets, and storerooms of the light-house towers ; for the proper care 
and cleanliness of the interior of the keepers’ dwellings of the stations ; 
and for the proper use, preservation, condition, and care of all light- 
house property on or belonging to the premises in his charge. All 
damage done by storms, fires, or accidents, to light -house buildings and 
premises, must be promptly reported by letter to the Ligh t house Inspec- 
tor of the district. 

56. During the absence or disability of principal keepers to perform 
their duties, the senior assistant, if there be more than one, otherwise the 
assistant keeper, will be responsible for the requirements embraced in 
article 56 of these instructions. 

57. In case any light keeper at a station neglects his duties , it is the 
imperative duty of the other keeper or keepers to report the facts without 
delay to the district Inspector. The reported keeper must be informed 
of the complaints made against him, so that he may, if he sees fit, 
transmit his statement to the Inspector with the report. 

58. Keepers of lights without assistants, are required to take from the 
oil and store rooms daily the necessary articles and quantities of supplies 
for each day's use, and- at the time of doing so to enter them correctly in 
the expenditure books. Keepers having assistants will, in the presence 
of an assistant, attend personally to the daily issue of the neces- 
sary supplies for the day’s consumption. The oil must be drawn and 
measured in the presence of an assistant, the exact quantity noted by 
the principal on his slate or memorandum book then and there, and the 
entries copied by him without delay into the expenditure book. The air 
cocks of the oil 'butts are to be kept carefully closed when oil is not being 
drawn off ; the oil gutters in the oil butts are to be examined frequently, 
and sufficient oil kept, in them to exclude the air effectually from the oil 
through the lid ; and the turning keys, after carefully closing the draw-off 
cocks , are to be removed and placed on the tray by the side of the oil 
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measures , or hung up in a safe and convenient place. Dripping pans or 
buckets must be kept under the cocks of all oil butts at all times* 

59. Light keepers are required to wear the long linen aprons provided 
for their use while employed cleaning and polishing the lens apparatus, 
to prevent it from being injured by coming in contact with rough mate- 
rial, metal buttons, &c. Great care must be taken to prevent the 
glass prisms of the apparatus and the plate-glass of the lantern from 
being scratched by person's passing or rubbing against it. 

FOG-SIGNALS. 

60. These essential aids to navigation demand the same care and 
attention on the part of the keepers that the lights do. Whistles, 
sirens, trumpets, or bells, fitted with the necessary machinery, are to 
be rung by hand, require to be examined daily, to see that all is in 
working order and adjustment. The bells, fog-horns, or gongs must be 
kept clean at all times, and nothing permitted to be in their vieinty 
which will destroy or lessen tlieir usefulness to the mariner, by dead- 
ening the sound or deflecting it from its proper direction. During 
thick or foggy weather and snow storms , these signals , whether worked by 
machinery or otherwise , must be made at the prescribed periods of time , 
and with all possible, regularity, to enable those with in the limits of their 
sound to distinguish them from others in their vicinity. — (See printed 
directions and instructions for managing fog-signals.) 

DAY-SIGNALS AND DISTINGUISHING MARKS. 

61. No change in the color of towers , buildings , or their appendages will be 
allowed to be made , except by the positive written directions of the Light-house 
Board to the Engineer or inspector of the district. In all cases where tide- 
signals are required to be made, the keepers will be specially instructed 
on the subject. 

62. When boats are allowed at light-stations, to enable light keepers 
to perform their duties more efficiently than they could perform them 
without their assistance, they are to be properly cared for, and any 
injury to them, caused by neglect, will be chargeable to the keepers. 
The boats, when not actually in use, are to be hauled up and properly 
protected, and oars, sails, rudder, &c., are to be taken to the keeper’s 
house for safety. — (See General Order Circular.) 

63. Keepers must reside at the light-stations in their charge or to 
which they are attached. 

64. Keepers- and assistants are not permitted, to employ substitutes to 
attend upon the lights in their charge or to which they are regularly 
appointed. 

65. Keepers are required to report, according to the prescribed form, 
all absences of themselves and assistants from the light-stations, setting 
forth day of leaving, day of returning, and the length of time absent 
on each occasion, with explanatory reasons for such absences. Any 
failure or refusal to make these reports at the end of each month will 
subject the keeper to the serious consequence of being reported for 
dismissal. 

66. All official communications from light-keepers must be made to 
the Light-house Inspectors or Engineers of the district, who will either 
attend to them or report to the Light-house Board for instructions. 

* See placard circular, which must be kept hung up in the oil room above the oil 
butts, where it will attract attention. 
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07. These instructions are to be regarded and conformed to by all light- 
keepers , without reference to or prejudice of any others which may have been, 
or may hereafter be, issued to any particular light or station of a specific or 
more detailed character to render lights more useful, or in consequence of 
neglect of ditty at a ny particular station. 

68. These instructions will be supplied to all light-stations, to Light-house 
Engineers, Inspectors, masters of supply-vessels , tenders, and all others to 
whom they may apply. At all the light-stations, they are to be kept accessi- 
ble to all the keepers, whose duty it will be to read them over as often as 
may be necessary to enable them to conform strictly, in the performance of 
their duties, to the prescribed, requirements. Liglit-house Inspectors and 
others, making inspections of lights, are expected and required to ask 
such questions of the different keepers, in regard to their duties, and 
the instructions and directions for their guidance, as will enable them to 
judge of their knowledge of their duties. Those keepers who manifest 
indifference to the proper performance of their duties, or show ignorance 
of the instructions and directions, should be reported to the Board. 

69. The directions and the extracts from the Light-house Board reg- 
ulations, which follow the foregoing instructions, require to be carefully 
studied by all persons connected with the light -house service to whom 
they apply. 



LIGHT-VESSELS. 

70. The foregoing instructions will be followed by keepers of light- 
vessels, so far as they are applicable to them. — (See article LIV.) 



DIRECTIONS 



TO 

LIGHT HOUSE KEEPERS, 



SHOWING HOW TO PERFORM THEIR DUTIES IN CONFORMITY TO THE 

FOREGOING INSTRUCTIONS. 



DAILY MOKNIYG DUTIES. 

I. — EXTINGUISHING LIGHTS, ETC. 

1 Extinguish the lights punctually at sunrise. — (See VII.) 

2. Hang and spread the lantern curtains immediately after the lights 
are extinguished. 

3. Put on the long linen aprons provided for the use of keepers, to 
protect the illuminating apparatus from injury from contact with the 
ordinary wearing apparel, metal buttons, &c. 

4. Commence at once the duty of putting the lamps, burners, and 
illuminating apparatus in order, and the whole interior and exterior of 
the lantern in proper condition for the proper exhibition of the light at 
sunset in the evening. 

DAILY CLEANING OF THE GLASS OF THE LANTERN. 

1. The glass of the lantern must be kept always in a state of perfect 
cleanliness. 

2. To insure this, it will be necessary to dust it with a feather brush, 
and to wipe it off inside daily with a clean linen rag or towel, free from 
oil, and in the same manner outside, if required. 

3. Any discolorations which remain upon the panes of plate-glass 
after this cleaning, must be removed by using a little water, and spirits 
of wine if necessary; and if salt spray is on it, it must be washed off 
with fresh water. 

POLISHING THE PLATE-GLASS OF THE LANTERN. 

1. Independently of these daily cleanings, the plate-glass of the lan- 
tern must be thoroughly cleaned every year with the polishing rouge, 
both inside and out, always observing the same precautions as are 
prescribed for cleaning the optical parts of the apparatus. 

II. — CLEAN THE LAMPS AND BURNERS. 

1. The reservoirs, tubes, and burners must be thoroughly cleaned 
daily. The brass work of the lamps outside must be kept clean by 
rubbing them with pulverized rotten stone mixed in a little oil, and after- 
wards by using whiting. 
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2. At least once in two weeks tlie reservoirs, tubes, and burners or 
light-house and light-vessel lamps must be thoroughly cleaned with 
hot lye or a strong mixture of soap and water, (soapsuds,) and until all 
gummy matter which may have accumulated to prevent a perfect and 
uniform flow of oil to the wicks in the burners has been completely 
removed. 



HI. — TRIM AND RENEW WICKS IN BURNERS. 

1. Trim the wicks, leaving the burners in their places. 

2. Remove the charred and carbonized parts of the wicks by using* 
sharp trimming-scissors and trimming-hooks, taking pains to cut the 
tops of the wicks perfectly smooth and even. 

3. Wicks which have not been cut evenly and smoothly will, when 
lighted, produce smoky points, a bad light, and a soiled chimney. 

4. Renew wicks to burners, if necessary, by removing the burner 
from its place in the lamp, withdrawing the remaining portion of the 
old wicks and putting in new wicks with the aid of the mandril. 

ATTENDANCE ON LENSES, CAT A DIOPTRIC RINGS, ETC. 

DAILY CLEANINGS, ETC. 

1. It is necessary to dust the lenses daily with a feather brush, and 
also the ^cata dioptric rings of the apparatus, then wipe them off with a 
piece of soft clean linen, and rub them with a soft, clean, and dry 
chamois skin. 

2. If these pieces are wiped before being dusted, their surfaces will 
be scratched and seriously injured. 

METALLIC REFLECTORS. 

1. The metallic reflectors, employed as additional pieces in some oi 
the lens lights, and the parabolic reflectors used in liglit-houses and on 
board of light- vessels, should be rubbed daily, first with a soft linen, 
and then with buffskins kept solely for that purpose. 

2. They must always be carefully dusted with a feather brush before 
being burnished, and particular care must be taken that the buff or 
chamois skins used in rubbing them be perfectly free from damp, dust , 
and gritty particles. Without these precautions, the attempts to polish 
will only tend to scratch the reflectors. The great art of keeping 
reflectors bright, consists in the patient and skilful application of manual 
labor in nibbing their surfaces with three different chamois skills, begin- 
ning at the centre, and gradually working outwards with a circular 
motion of the hand. This first chamois skin should be lightly dusted 
with prepared rouge powder of the purest kind, kept in a small double 
bag of muslin. The second and third chamois skins should have no 
rouge on them, and the rubbing with the third should be done in a 
light and quick manner. Wo damp or wet substance should ever be applied 
to silvered reflectors. 

3. Once every two months these metallic reflectors ought to be 
cleaned with whiting. 

4. This whiting should be prepared in the same way as the polishing 
rouge, and the same precautions should be observed in its use. 

5. This is the more essential, as the polish of the silver plate is more 
susceptible to injury than glass. 
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IY. — FILL THE LAMP RESERVOIR . 

1. In weather of moderate temperature, when there is no risk of the 
oil becoming stiff or too thick to how freely to the burners if left in the 
reservoir in the lantern during the day, the reservoir must be tilled, 
and the burner, properly wicked, ready for lighting, put in its place as 
soon as the cleaning of the apparatus is completed; but if the tem- 
perature should be so low as to render the oil during the day if kept 
in the lantern unfit for use at the time for lighting the lamps in the 
evening, the oil must not be put into the reservoir until it has been 
warmed, and just before the time of lighting. 

2. The lamp and burner cover must be put and kept on to prevent 
injury to the oil and wicks while it is not in use. 

3. Whenever it becomes necessary, owing to the low temperature, to 
warm the oil before tilling the lamp reservoir, it must be carefully done 
in the keeper’s dwelling or kitchen, and the heaters or frost lamps in 
readiness for use in the lantern to preserve the oil in a sufficiently fluid 
state for burning until sufficient heat is generated in the lantern for 
that purpose by the main lamp. The pumps of the lamps should be 
put in motion, or the oil turned on in other than mechanical lamps, at 
least ten minutes before lighting the wicks, to allow them to become 
thoroughly saturated with oil. 

4. All lamps used in the liglit-house service will be provided with 
frost lamps, heaters, or other proper means for keeping the oil in a suffi- 
ciently fluid state in very cold weather for burning freely. 

5. Fountain lamps used in small beacon lights and on board of light- 
vessels will be provided with metal heaters, to be inserted in the foun- 
tains, with a curved end and knob over the lamp chimneys, to conduct 
the heat to the oil. These heaters must be warmed when it becomes 
necessary to use them. 

V. — ILLUMINATING APPARATUS AND LAMP COVERS. 

1. If the lamps are in position, they must be covered while the appa- 
ratus is being polished and cleaned. The lamp and burners must be 
verified daily, (immediately after cleaning and filling the lamp,) to see 
that the centre of the burner is in the vertical axis of the lens, and 
that the crown (top) of the burner is perfectly level and at the pre- 
scribed distance below the focal plane. 

2. The lenses and prisms of the illuminating apparatus m ust be cleaned 
daily , by being first freed from all dust by a clean feather brush, and 
then carefully rubbed all over with a clean, soft chamois or buffskin. 
If any parts of the lenses or prisms have become greasy or soiled in 
any way, the parts thus soiled must be rubbed with a clean soft linen 
rag or towel, after it has been steeped in spirits of wine , and then wiped 
perfectly dry with a clean dry linen towel ; and lastly, it must be rubbed, 
until a perfect polish is restored, with a clean, dry, chamois or buffskin. 

3. In all cases after cleaning, the illuminating apparatus should be 
fixed dead to some permanent fixture in the light room or lantern, so 
that the axis of the beam of light will always point in the desired 
direction. 

4. It may sometimes become necessary to use a little fine, carefully -pre- 
pared rouge powder on a chamois skin to restore the polish to a badly- 
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stained spot, but with proper care and management on the part of the 
keepers this will seldom, if ever, happen to the apparatus. 

The lens apparatus must then be carefully and properly covered with 
the cover provided for the apparatus. 



TO REMOVE OIL SPOTS FROM THE GLASS. 

1. If oil should get on any part of the surfaces of the lenses or cata- 
dioptric rings, it ought to be cleaned off immediately with a piece of 
linen wet with spirits of wine, and then carefully dried with a clean 
soft linen rubber or towel, and finally rub with a soft clean chamois 
skin. 

2. Once in every two months the entire surfaces of the lenses and 
the mirrors must be washed with spirits of wine; after which washing, 
each piece must be carefully wiped in the manner directed. 

3. These same pieces ought to be polished with rouge once a year, 
and oftener if found to be necessary. 

4. That operation should be executed as follows: Break up a small 
quantity of rouge (say 4 ounce) in water, and form a clear mixture with 
it. Put this mixture into about a pint of water, and, after having 
stirred it up well with a stick, let it rest for a few moments. Then 
pour off the liquid mixture into another vessel carefully, to separate 
the small, gritty particles which it may contain, and which, by this 
means, will remain at the bottom of the first vessel. That being done, 
leave it to settle about half an hour, when pour off the water until the 
rouge appears on the edge of the vessel. 

5. This liquid rouge must be spread lightly, by means of a camel’s 
hair brush or piece of soft linen, over the entire surface of the glass to 
be cleaned. 

6. When this coat of rouge becomes dry, rub it with a piece of buff- 
skin until all of it is entirely removed. 

7. The rouge, thus prepared, should be entirely consumed, as it will 
be unfit for future use in cleaning. 

8. Spots or stains on the lens apparatus or plate-glass, which cannot 
be removed by the use of rouge, whiting, and spirits of wine, may be 
removed by using oxalic or muriatic acid in a very dilute .state. 



VI. — CLEANING TOWERS AND LANTERNS. 

1. All illuminating apparatus and lamps, and all oil, cleaning materials 
and utensils of all descriptions, must be carefully covered before clean- 
ing of any kind is commenced in the lanterns, and every precaution must 
be taken to exclude soot, dust, sand, water, &c., from them at all times. 

2. Liglit-keepers are strictly prohibited from cleaning the floors of the 
lanterns, and the stairs and the floors of the towers, with dry sand, dry 
lime, or any other dry material by which dust is produced, and also from 
sanding the floors, stairs, passages, &c., of the towers. 

3. All cleaning of lanterns, floors, stairs, passages, &c., of towers 
must be done with wet or damp materials, which must be carefully 
moved before they become dry. 

4. Sweeping in the towers and lanterns must be done with care, and 
chiefly with hand hair brushes. 
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5. When oil is spilt on the stairs or floor of the towers, it must he 
carefully wiped up with a cloth and the spot covered with a coating - ot 
thick new whitewash, to be renewed, as soon as it gets dry, until the 
oil is removed, when the lime must be washed oft. 



YU. — MANNER OF EXTINGUISHING LAMPS. 

1. The principal duties to be performed in the morning must be exe- . 
cuted in the following order : 

2. At sunrise extinguish the lamps of the apparatus by lowering the 
wicks, commencing with the outer wick, and proceed gradually, to 
avoid breaking the chimney by a too rapid change of temperature and 
contraction of the glass. The chimney, when removed hot from the 
burner, must be carefully wrapped in the flannel cloth, provided for 
that purpose, and laid in the chimney basket or box. 

VIII. — RAISING THE CLOCK WEIGHT. 

1 . Wind up the clock weight of the lamp level with the service table, 
and relieve the cord from the strain of the weight , by supporting the weight 
by an iron bar provided for the purpose. 



IX. — RAISING THE WEIGHT OF THE REVOLVING MACHINERY. 

1. If it is a revolving light, raise the weight of the machinery, and 
stop the driving wheel by means of its clutch. Throw the wheels out of gear 
to prevent accidents, and relieve the cord from the strain of the weight , 
as in the case of the lamp. 

2. Hang up and arrange the curtains of the lantern, which precau- 
tion is necessary to prevent the sun’s rays from melting the burner of 

the lamp. . 

3. Remove the glass chimney, and if not hot place it temporarily on 
the servicetable ; otherwise, wrap it in the flannel cloth and lay it in its 
basket or box. 

4. Trim the wicks of the lamp exactly even with the burner, as before 
directed in the article III. 

5. Clean the interior of the burner with a small flexible bottle or 
phial brush and all of the exterior of the lamp with a cloth, or other 
prescribed means. 

X. — TO CLEAN THE RESERVOIR AND RENEW THE OIL. 

1. Pour out the oil from the reservoir into a vessel, which must be 
set aside. Having allowed this oil to settle for a few hours, it should 
be poured into a. filter with some fresh oil. This filtering is indispen- 
sable, even for new oil, to remove from it the small particles of cotton 
which it nearly always contains.* 

2. The reservoir should be rinsed out with newly filtered oil, (which 
should afterwards be again filtered;*) and with a clean piece of linen 

* Lard oil which has not passed through the lamp burner need not he filtered if of 
good quality and clear, hut all other oils (colza and sperm) require to be filtered for 
use in mechanical lamps always before being used, and lard oil which has passed 
through a lamp must be filtered for further use. 
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attached to a small stick remove all the dirt which may have remained 
after the rinsing. 

3. If the filter of the feed tube be obstructed, it should be removed 
and cleaned, and then replaced. 

.4. The reservoir should then be filled with oil freshly filtered.* 

XI. — CLEANING THE GLASS CHIMNEYS. 

1. The glass chimneys soiled by smoke, or by drops of burnt oil, 
must be cleaned by rubbing them with a rag or small piece of soft 
wood dipped in oil, until all the stains disappear; after which, wipe 
them off, and clean them with whiting. 

2. Chimneys will, in this way, be restored to perfect cleanliness and 
transparency. 

3. If this does not remove the discoloration, they should be rubbed 
with a wet cloth and a little soda or common salt, but great care must 
be taken to wash them with warm water afterwards, as any salt adher- 
ing will cause breakage. 

4. They must then be deposited in one of the cases, or in the closet ot 
the lantern room. 



XII. — RENEWING THE WICKS. 

1. Whenever a part, or all of the wicks of the burner of the mechani- 
cal lamp in use are renewed, it will be necessary immediately to work 
the pumps for one hour, so as to soak them well with oil ; 'but, with 
hydraulic lamps, the oil will force itself through the burner, and soon 
completely saturate the wicks. 

2. To fit a wick, if a' single wick burner, in its place, raise the wick- 
liolder to its greatest height ; remove it, and introduce the tin or wooden 
mandril designed to receive the wick ; then shove down the wick to the 
bottom of the wick-holder, and secure it there by means of a tin ring 
supplied for that purpose. 

3. Should the ring be missing, its place must be supplied by a thread. 

4. It is very important that the edge of the wick should be cut very 
regular, and covered so that no projection which will interfere with the 
passage of the oil may be left. 

5. The wick being placed, lower it to its lowest point, and cut the 
upper edge even with the top of the burner, in the neatest and most 
regular manner possible, with the sharp curved scissors. 

XIII. — MULTIPLE WICK LAMPS. 

1. In preparing a mechanical or other multiple wick lamp for light- 
ing, it is necessary to conform to the following directions : 

TO PUT ON THE WICKS. 

a. The multiple burner is first supplied with wicks; and for each ot 
them proceed as follows : 

b. The wick-holder, detached from the burner, is placed upon that 
part of the mandril designed to receive it. 

* Lard oil which has not passed through the lamp burner need not be filtered if of 
good quality and elear, but all other oils (colza and sperm require to be filtered for 
use m mechanical lamps always before being used, and lard oil which lias passed 
through a lamp, must be filtered for further use. 
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c. The wick is first put over this mandril, and then slid to the bottom 
of the wick-holder, where it is firmly fixed by a tin ring ; the lower 
edge being cut evenly, and regularly covered by the ring, so as not to 
impede the passage of the oil. 

d. If any of the wicks are found to be of too great diameter, they 
can be reduced to the proper dimensions by removing carefully a suffi- 
cient number of the threads of the chain. 

WIDTHS OE THE DIFFERENT ORDERS AND NUMBERS OF WICKS WHEN 

PRESSED FLAT. 

a. For a first order burner, wick No. 1, 1.34 inch. 

“ ' “ u u u No. 2, 2.5G inches. 

u u u u u No. 3, 3.82 inches. 

u u u u u No. 4, 5.19 inches. 

b. For a second order burner , wick No. 1, 1.4 inch. 

“ ■ u u ■ a a ]y 0> 2 , 2.79 inches. 

u u u u u No. 3, 4.17 inches. 

c. For a third order burner , (large sizefi wick No. 1, 1.18 inch. 

u u u u u u u No. 2, 2.40 inches. 

d. For a third order number, (small size ,) wick No. 1, 0.97 inch. 

“ “ u u u u No. 2, 1.95 inch 

e. For a fourth order single wick burner , wick, 1.75 inch. 

f. For a fifth order u u u u 1.50 u 

g. For a sixth order u u u u 1.30 u 
'h. For a steamer’s lens (small size ) wick 1.18 inch. 

i. For 21-inch parabolic reflector burner , wick, 1.50 inch. 

„ j. For 12-inch parobolic reflector burner , wick 1.30 a 



XIV. — TO TRIM THE EDGES OF THE WICKS. 

1. The wicks being put on, they are lowered to the lowest point; 
then, with very sharp curved scissors their upper edges are cut close 
to the burner. 

2. If the crown of the burner should present any points or project- 
ing threads, these inequalities would cause the flame to smoke, and the 
burner would soon be covered with collections of carbonized wick, like 
mushrooms. 

3. It is , therefore , very essential that the wicks should be evenly trimmed , 
as well in this first operation as in all successive trimmings or snuffing s. 

4. When the chimney is replaced, the wick must be raised very grad- 
ually until the flame becomes of the proper height to prevent the coal- 
ing of the wick and the too rapid heating of the chimney ; and proper 
attention to the ventilation of the lantern, will, in general, insure the 
proper burning of the lamp during the night. 

XV. — COVERING THE SERVICE LAMP. 

1. After having completed the morning duties, so far as the lamp is 
concerned, including the verification of its position in the vertical axis 
of the lens,, and the top below the focal flame the prescribed distance, 
(see XXX Y,) it should have its cover placed over it, so as to pro- 
tect the burner, the pumps, and the reservoir from dust, until the time 
for liffhtinff. 



30 



LIGHT-IIOUSE ESTABLISHMENT. 



EVENING AND NIGHT SERVICE. 

XVI. — ORDER OF EVENING DUTIES. 

1. The night service of the large orders of lens lights is performed 
by two or three keepers, divided into successive watches of four hours* 
duration, and that of the smaller orders of lenses by one or two keep- 
ers, according to circumstances. 

2. Every evening, half an hour before sunset, the keepers, provided 
with a lighting lamp, (lucerne,*) will ascend to the lantern of the 
tower, if the daily routine has been regularly and faithfully performed, 
the following will be the condition of things : 

a. The lamp of the apparatus, ready for lighting, will be capped with 
its cover. 

b. The clock weight, raised to it greatest height, will be held by an 
iron rod on a level with the service table. 

c. The glass chimney, deposited in a small box or basket, will he placed 
on the service table, and also the tool-basket containing the ordinary 
implements of the lighting service. 

d. Four glass chimneys and a spare burner fitted with dry wicks 
must be in reserve in one of the cases of the table of the frame, or in 
the small closet of the lantern room. 

e. In one of the closets of the lantern room must be found the two 
spare lamps, capped with their covers and fitted with their cords. The 
one of the two lamps, (which in case of necessity is to be placed in the 
apparatus,) must, in addition, be fitted with its movable pulley. 

/. A vessel filled with filtered oil must be in the lantern room. 

g. If there is a revolving machine, the weight will be raised to its 
greatest height and will be supported by an iron rod; the driving 
wheel will be held by its clutch, and the bevel wheels will be ungeared. 

h. To prevent the failure of a light in the liglit-house, a taper (lucerne) 
must be kept lighted in the lantern room, and near by a rod lamp placed 
ready to be lighted in case it should become necessary to trim or change 
the service lamp. 

i. The curtains of the lantern will be properly spread and hung, and 
the pieces of the optical parts of the apparatus will be covered with 
the covers provided to protect them from the action of the sun. 

XVII. — TO LIGHT THE LAMP. 

a. Everything being in readiness and in order, as presented in XVI, 
commence lighting the lamp at sunset, so that the light may have its 
full effect by the time twilight ends. 

b. In executing that duty, and in managing the lamp, the following 
directions must be followed : 

c. To light a lamp, commence by raising the wick about one-third of 
an inch above the top of the burner, and light it at two opposite points, 
using for that purpose the small hand-lamp (lucerne ) specially designed 
for lighting , and nothing else. 

d. As soon as the flame commences to rise all around, and before it 
begins to smoke, lower the wick, and place the chimney in its holder. 



* Matches, paper lighters, or other means than the small lighting lamps, (lucernes,)- 
must not be employed in lighting lamps. 
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At first, Jceep the wick low and the chimney high ; afterwards raise the 
wick to its proper height, and lower the chimney to its position, in 
succession, using the damper in the tube by the key until a clear white 
flame is obtained of such height as the description of lamp requires. 
The wicks must be raised very gradually during the first twenty minutes 
or half hour after commencing to light them. 

e. To light lamps with two or more concentric wicks, commence with 
the inner one, which should be lowered as much as possible (without 
risk of extinguishing the light) as soon as it has caught all around ; 
follow the same course with the next wick : having lighted all the 
wicks in regular order as prescribed for the inner one, commence rais- 
ing them gradually and lower the chimney at the same time. 

f. The flame of a burner of two or more concentric wicks requires 
about half an hour to reach its full developement. 

g. Multiple burner wicks must be well saturated with oil, and the 
proper flow regulated before they are lighted, when the following pre- 
cautions should be observed : The central , or J\o. 1 wich 1 should be raised 
about T \ of an inch , and then with the lucerne flighting lamp) light it at 
the four opposite points ; immediately after which lower it to the lowest 
point at which it will burn. Proceed in the same manner with the outer 
wicks, Nos. 2, 3, and 4, hastening, in each instance, to lower the lighted 
wick to prevent smoking the apparatus, and too rapidly charring the 
wick. 

h. Having lighted all the wicks and lowered them as directed, place 
the glass chimney on the burner and put on the damper tube, and then 
raise the wicks, one after another, very gradually, rising the chimney 
and damper for obtaining the best and highest possible flame. (See 
plates showing fully developed flames and their heights, Article XX\ I.) 
Special care must be taken to verify the flow of oil through the burner 
by noting the time it requires to fill the 250 grammes measure provided 
for that purpose. (XC11.) 

i. If the flame cannot be kept steadily at the prescribed height, the 
keeper must lose no time, and spare no efforts, in endeavoring to ascer- 
tain the cause, whether or not it is due to a want of cleanliness of the 
burner, proper flow of oil, imperfection of wicks, bad oil, or to the 
draught and ventilation of the lantern, and remedy the defects at once. 

j. The management of the flame, so that it will constantly burn bright, 
clear, and high, is the most important part of a keeper’s duty, and 
requires constant attention and great care, even with the best con- 
structed and kept apparatus and lamps. In that way only can the 
maximum quantity of oil be consumed, and the best light produced. 



XVIII. — TO PET THE REVOLVING MACHINERY IN MOTION. 

1. If it is a revolving light, put the revolving machinery in motion 
immediately after lighting up. 

2. To do this it is sufficient to lower the pivot of the connecting 
wheels, so that the bevel wheels gear properly, and then remove the 
support of the weight and the clutch of the driving wheel. 

XIX. — VENTILATION. 

1. One of the most important duties of the light-keeper is to be 
watchful and attentive in keeping the lantern well ventilated. 
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-• When there is very little wind, a portion ot all the ventilators 
placed in the lower part of the lantern may be opened, having due 
regard to the clear and steady burning of the light. 

3. \\ hen there is much wind, the leeward ventilators alone must be 
opened, and only so much of them as is necessary to allow the lights 
to burn bright, steadiy, and clear. 

4. Irregular current's of air, produced either by the trap or balcony 
door, or by the windward ventilators, are injurious to the light, though 
the means employed may be in other respects good. 

5. Before leaving the lantern, even for a moment, the keeper must 
be certain that the ventilators are sufficiently open to admit the neees- 
sary quantity of air to produce good combustion, and prevent conden- 
sation or sweating on the lantern glass. 

3. Proper ventilation of the lantern, proper management of the dam- 
per, and the proper position of the lamp chimney, with reference to the 
height of the flame as it increases in height after being lighted, and to 
meet the changes of the atmosphere, only will insure a good, bright, 
and steady light for any considerable length of time, hence the great 
importance of giving the greatest possible attention to these three 
special duties, at all times during the exhibition of a light. 

XX. — TO TRIM THE WICKS OP THE LAMP AT NIGHT. 

1. It, after a long combustion, the wicks are found to be too much 
carbonized to allow their flames to be kept at a proper height, by closing 
the damper one-lialf, and also raising the wicks about one-tenth of an 
inch higher, they may be trimmed, or the charred wicks removed bv 
using the trimming hooks through the burners. 

2. Or the lamp must be removed for trimming. 

3. In this' operation, the following precautions should be observed: 

a. Suspend in the middle of the apparatus the rod lamp kept in the 
lantern room for this purpose, and place the lighting lamp on the 
service table with two spare, clean, and dry glass chimneys. 

b. Extinguish the service lamps by lowering the wicks ; take down the 
damper tube it it is not fixed to the apparatus ^ and then remove the 
chimney with the chimney-lifter, covered with chamois leather or by 
applying a piece of very dry cloth around it, which will allow it to be 
handled without inconvenience from its heat ; wrap it up in the flannel 
cloth provided for that purpose, and place it in its box, where it will 
cool gradually without breaking. 

c. Stop the machinery by winding up the motive weight and placing 

it on a level with the frame, resting it on its support ; then trim the 
wicks as rapidly as possible ; after which, remove the support of the 
weight and relight the wicks, raising them at once to the height of 
about, one-fourth of an inch. Having completed this operation, replace 
the chimney, (which is still warm,) and in a few minutes the flames 
with proper care and attention to the wicks, will reach their original 
height. Should the service chimney break, it must be replaced by one 
ot the two spare chimneys. In this case it will be necessary to* keep 
the flames down for some moments, so as not to heat the new chimnev 
too rapidly. J 

d. It may be necessary to trim the wicks again if carbonized parti- 
cles form on them and produce a red and smoky flame. These collec- 
tions of carbonized particles are ordinarily occasioned by the points or 
threads left on the edges of the wicks, or by the dust or dirt which 
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may adhere to them, which obstruct some part of the openings intended 
to preserve a proper circulation of the air, or by the bad quality of the 
oil used. This may be remedied sometimes by using the trimming 
hooks inside the burners and sharp prickers for removing the “thieves” 
or “mushrooms” which form on the wicks, without regular trimming. 

e. In case smoky points appear after lighting the lamps in the evening, 
or at night after trimming the wicks, they must be very carefully cut 
off, which may be done ordinarily without wholly extinguishing the 
light, and removing the burner from the lamp if a fixed light. 

4. A lamp that has been properly wicked, the wicks smoothly and 
evenly trimmed on top, and gradually raised after being lighted all 
around until the flame reaches its greatest attainable height, free from 
smoke and smoky points, will, with proper ventilation, burn many hours 
steadily and brightly without the necessity for trimming the wicks. 

0. Mechanical and other overflow lamps being constructed to pass 
through their burners at least four times the quantity of oil actually 
consumed during the period of burning, the wicks char (when properly 
attended at first lighting) very slowly, and those lamps burn well, ordi- 
narily, (without being trimmed,) from fifteen to sixteen hours. One of 
the tests of oil is, that it shall burn in a fifth-order Franklin lamp, with 
undiminished flame, for twelve consecutive hours without trimming , and 
it frequently burns from seventeen to nineteen hours. When, however, 
the flame, from any cause, begins to sink, and cannot be brought up to 
its normal height, the wicks must be trimmed, or the charred wick 
removed by passing the trimming hooks up through the air spaces of 
the burners and knocking off and picking out the charred particles 
piecemeal. 

G. Argand fountain lamps, properly lighted at first , may require to 
be trimmed once during long nights. A gradual sinking of the flame is 
the indication, and it must not be disregarded. 

7. The spare lamp (or a rod lamp previously lighted and burning 
well) must take the place of the lamp if it is to be removed for trim- 
ming the wicks at night. Always at night a spare lamp filled and a 
spare burner trimmed and ready for ligh ting must be kept in the watch- 
room, with coupling plyers attached, so that the lamp may be put into 
instant use if the other should become deranged in any way. The rod 
lamp must be ready also. 

XXI. — TO CHANGE THE SERVICE LAMP. 

1. W hen, in the course of the night, any accident happens to the 
lamp rendering necessary the immediate substitution of a spare one, 
the following directions must be observed : 

a. Bring the spare lamp which has been previously prepared as 
directed, and place it on the service table. 

h. Hang in the centre of the apparatus the rod lamp designed and 
kept for that purpose in the lantern room. 

c. Deposit on the stand, or on the gallery, two glass chimneys, the 
tool basket, the lighting lamp, and the spare burner fitted with its 
wicks, if the service burner is to be removed. 

d. After having gradually lowered the wicks of the lamp of the appa- 
ratus lor extinguishing them, remove the chimney , observing the precau- 
tions indicated above ; wind up the weight to its greatest height , (if a 
mechanical lamp,) and suspend it at the level of the service table by its 

L H 3 
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clutch ; unhook the pulley , and then remove the lamp from the apparatus 
and replace it by the spare one. ' 

e. That being clone, adjust upon it the old burner , (if it will answer,) 
or the new one if it be necessary, after having plunged it into the oil to 
saturate the new wicks , and proceed as rapidly as possible to verify the 
position of the crown of the burner. (XXXV.) 

f If the crown of the burner is found, not, to be level , it must be made 
approximately so by the use of the screws and spirit levels. 

g. Then pour the oil from the oil vessel, into the cistern of the new lamp. 

2. The spare lamp having been thus placed with the greatest rapidity, 
it must be put in motion and lighted with the greatest celerity com- 
patible with the precautions necessary to prevent the chimney from 
being broken. 

3. When the light is extinguished next morning, proceed at once to 
rectify the placing of the lamp with care. (XXXV.) 

4. "When there is more than one keeper , the one on watch must call 
assistance before commencing the exchange of a lamp , and all keepers must 
remain in the lantern and assist until the light is fairly burning. 

XXII. — GLASS CHIMNEY. 

1. The glass chimney is supported by a cylindrical gallery, which is 
elevated or lowered according as it is turned to the left or to the right. 

2. Upon the summit of the chimney is placed a sheet-iron or copper 
tube, in the interior of which is fitted a register or damper , which serves 
to regulate at will the opening of the tube, and regulates the draught. 

3. In some light-liouses this tube is sustained by an iron collar fixed 
to the apparatus, uniting with another above leading into the cowl, and 
the glass chimney fitting easily into the lower part, and to the height 
of an inch or two, and in others it supplies the space from an inch or 
two below the top of the chimney when in place, and the lower end of 
the part leading into the cowl. 

4. The glass chimney must be entirely free from dust , soot, smoke , oil , 
dampness , and dinginess , when fitted in its holder after the lamp is lighted. 
Whenever it becomes necessary to remove it from a lighted lamp, it 
must be done by the lifter covered with chamois leather, and then care- 
fully wrapped in a flannel cloth and placed in its box or basket to cool 
gradually, to prevent its breaking by a too sudden cooling and con- 
traction. 

5. While the flame is gradually attaining its greatest height, after , 
lighting the lamp or trimming the wicks, the chimney must be properly 
adjusted to suit all the circumstances, otherwise the flame will smoke 
for want of proper draught. 

XXIII. — REGULATOR AND DAMPER. 

1. During the first moments of the lighting, the key of the damper 
should be held at an angle of 45°, and the shoulder of the glass chimney 
raised to its greatest height, so as to prevent its being broken by a too 
sudden heating. Then lower the chimney gradually to the point which 
will permit the flame to reach the height prescribed, which will give it 
its greatest effect. 

2. If the chimney be too low , it will prevent the flame from reaching the 
desired effect; if too high , it will produce a red and dull flame, and , after 
a time, smoke. 
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XXIY. — MANAGEMENT OF THE REGULATOR AND DAMPER. 

1. As the combustion becomes more active, the damper should be 
opened as much as necessary, and the wicks elevated to three-tenths of 
an inch, which it will be rarely proper to exceed. 

2. As the damper is opened , the flame falls and whitens ; as it is closed 
the flame rises, reddens , and grows smoky. 

XXV. — MANAGEMENT OF THE LAMP DURING THE FIRST HOUR AFTER 

LIGHTING. 

1. During- the first hour of combustion the height of the wicks above 
the burner ought not to exceed one-fifth of an inch , and care should he 
trken that the flames do not, rise too rapidly , otherwise the chimney will 
be broken, and the wicks crusted. 

'* 

XXVI. — MEAN HEIGHT OF FLAME IN FULL EFFECT. 

!• At the expiration of an hour, the flames thus managed ought to he 
at their full power, and to have attained their proper height of not less 
than as follows : 

a. For a lamp of the first order, from 3f to 3| inches. 

h. For a lamp of the second order, from 3 to 3f inches. 

c. For a lamp of the third order, (large,) from 2f to 2f inches. 

d. For a lamp of the third order, (small,) about 2f inches. 

e. For a lamp of the fourth order, from If to If inch. 

/. For a lamp of the fifth order, from If to If inch. 

g. For a lamp of the sixth order, from If to If inch. 

li. The height of flames of ordinary Argand fountain lamps of bea- 
cons and light-vessels, corresponding to the full effect of those lamps, 
is from If to If inch, when properly attended.* 

2. The height of the full power of a lamp is obtained by elevating to 
a proper point the movable gallery which holds the chimney, and by 
the proper management of the damper and ventilators. If that point 
is exceeded, the flame may grow larger , hut it will he dull and red ; if the 
error is in the contrary direction , the flame will continue to he white hut 
without attaining such a height as is desired. 

9. The flames are to be maintained at the proper height hy the proper 
use of the damper key after raising the chimney in the holder. 

10. The management of flames of light-house lamps, so that they will 
burn continuously bright, clear, and high, and at the same time consume 
the maximum quantity of oil which will ensure such flames, is one of 
the most important parts of light keeper’s duties, and requires experi- 
ence and great care and attention on their part, even when provided 
with the best illuminating apparatus and lamps. Inspecting officers will 
not omit in their visits to light stations, to impress upon all keepers 
the great importance and necessity for such care and attention to the 
lights in their charge. 



XXVII. — THE BURNERS. 

1. The burners of the lamps are fitted with a single wick, or with two, 



* See placard showing full heights of the dames of the different orders of lamps. 
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three, or four concentric wicks , according as they belong to the sixth, 
fifth, fourth, third, second, or first order, viz : 

a. For a first order lens , of 1.84 meter = 72.442 inches interior 
diameter : 

A four wick burner , No. 1, (inner,) 0.87 inch diameter. 
u u u No. 2, u 1.7 inch diameter. 

u u u No. 3, u 2.52 inches diameter. 

u u u No. 4, (outer,) 3.35 inches diameter. 

b. For a second order lens , 1.4 meter = 55.119 inches interior diameter : 



A three wick burner , No. 1, (inner,) 0.94 inch diameter. 

u u u No. 2, u 1.8 inch diameter. 

u u u No. 3, (outer,) 1.7 inches diameter. 

c. For a third order lens (large size) of 1 meter = 39.371 inches inte- 

rior diameter : 

A double wick burner , No. 1, (inner,) 0.75 inch diameter. 
u u u No. 2, (outer,) 1.54 inch diameter. 

d. For a third order lens (smaller size) of 0.75 meter = 29.528 inches 



interior diameter : 



A double wick burner , No. 1, (inner,) 0.03 inch diameter. 
u u u No. 2, (outer,) 1.26 inch diameter. 

e. For a third order lens of 0.7 meter = 27.559 inches interior diameter : 

A double wick burner , No. 1, (inner,) 0.63 inch diameter. 

u u u No. 2, (outer,) 1.26 inch diameter. 

f. For a fourth order lens of 0.5 meter — 19.685 inches interior 
diameter : 

A single wick burner , 1.25 inch diameter. 

f 1 . For a fourth order double wick burner , (if employed,) the same 
as e, No 1, 0.63 inch diameter. 

No. 2, 1.26 inch diameter. 

g. For a fifth order lens of 0.375 meter = 14.764 inches interior 
diameter : 

A single wick burner, 0.95 inch diameter. 

li. For a sixth order lens of 0.30 meter = 11.811 inches interior 
diameter : 

A single wick burner of 0.83 inch diameter. 

i. For a steamer’s lens (large) of 0.30 meter = 11.811 inches interior 
diameter : 



A single wick burner of 0.83 inch diameter. 

j. For a steamer’s lens (small) of 0.20 meter = 7.874 inches interior 
diameter: 

A single wick burner of 0.75 inch diameter. 

k. For an Argand fountain lamp, attached to a 21-inch parabolic re- 
flector : 

A single wick burner , 1 inch diameter. 

l. For an Argand fountain lamp, attached to a 12-inch parabolic 
reflector : 

A single wick burner of 0.875 inch diameter. 

2. The lower part of each of the wicks is fixed by a ring upon a cir- 
cular support, which is elevated or lowered by means of a small hand- 
screw. 

3. The oil reaches the wicks through a tube, which forms the stem 
of the burner, either by pumps or hydraulic pressure. 

4. Gas burners (when gas is used) must be frequently renewed, to pre- 
vent an unnecessary consumption or waste of gas, without improving 
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the power or brilliancy of the light. There should be a tap at the 
bottom of the gas pipe for letting off the condensed water, which 
should be frequently done, especially in cold weather, to prevent its 
freezing and bursting the pipe. 

XXVIII. — REVOLVING MACHINERY. 

1. In revolving and flashing lights, the movable part of the illuminat 
ing apparatus is put in motion by revol v i ng machine , which has a simple 
dy or governor to regulate its speed. 

REVOLVING MACHINERY AND ITS ACCESSORIES. 

XXIX. — ATTENDANCE AND MANAGEMENT. 

1. The revolving machinery requires the especial care and attention 
of the light keepers. Every part of it must be carefully cleaned with 
small brushes, furnished for the purpose, and with pieces of soft white 
pine, cut to the proper size and shape, to remove the dust and gummy 
oil which are liable to adhere to its different parts. When it is 
thoroughly cleaned, the pivots must be oiled, either with Porpoise jaw 
oil, clockwork oil, neat’s foot oil, or the best quality of sperm oil ; and 
if the fly is driven by an endless screw, that screw must be oiled also. 
This operation must be performed at stated periods , and whenever , upon 
examination , it is found necessary. 

2. Every effort must be made to prevent, as far as possible, the intro- 
duction of dust into the interior of the chse of the movable machinery 
of a revolving light, and the wheel- work and pivots of the machinery 
must be cleaned as often as necessary with a small fea ther and soft clean 
linen. To 'perform this cleaning , the ease surrounding the machinery must 
be removed. 

3. A small quantity of elockmakers’ oil should be applied, from time 
to time, to the pivots of the fly, to the joints of the movable wings, 
(if it is acted on by a governor,) and also to the pivots of the barrel 
upon which the cord of the motive weight is wound. The pivots of the 
other pieces should be oiled also, but less frequently. Before applying 
any new oil, it will be necessary always to see that the thick oil has been 
first carefully removed. 

4. To prevent the oxidation of Hie polished iron and steel pieces , they 
must be rubbed , as often as may be found to be necessary , with a piece of 
cloth covered over with tallow , or some other description of unsalted grease. 
Care must be taken not to spread that grease upon any of the pieces 
of copper, bronze, or brass. 

5. If, at any time, it is observed that the revolving machine does not go 
well, and there is no very obvious cause for it, it will generally be found 
upon examination, that the end of the fly shaft , or its footstep is “ cutting P 
The footsteps are easily shifted, and the fly shaft-may generally be 
smoothed on an oil stone, (with which keepers of revolving lights are 
provided ;) but if it be found to be much injured, the spare one should 
be put in, and the worn or damaged one sent to the lamp shop for 
repair. 

0. The fly, or governor , must be adjusted by testing the machinery in 
motion with the aid of a good “time marker” of seconds, or a time- 
piece having a seconds’ hand. The duration of the revolutions must 
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be strictly in conformity to the stated periods in the light-house list, and to 
directions from the proper officers of the Board. 

7. The time occupied in performing the entire revolutions or the 
intervals between the flashes must he frequently tested by a correct 
clock, “time marker,” or watch, and, in case of any deviation from that 
prescribed, the fly must he readjusted until the times of revolution or 
intervals of flashes are found to be correct. When the revolving 
machinery has just been thoroughly cleaned, the same weights and 
arrangement of fly or governor will give it more rapid motion than 
after it lias been running for some time, and the time of revolution will 
continue to increase in duration until again cleaned ; hence, the neces- 
sity for frequent verifications, changing of the governor or fly, and the 
weights. 

8. All revolving light stations will be provided with a “time marker,” 
(of some description,) beating seconds; but anytime piece (the light- 
house establishment clock) marking time to minutes will answer for 
verifying the revolutions of the apparatus by taking a number of entire 
revolutions which will answer to a certain exact number of minutes, 
and in case the timepiece should be placed where one person cannot 
see the apparatus so as to count the revolutions and the timepiece at 
the sametime, two persons may readily make comparison by calling 
out the minutes of starting and the end of the number of revolutions 
answering to the required number of minutes. 

XXX. — VERIFICATION OF THE MOVEMENT OF THE REVOLVING MACHIN- 
ERY. 

1. After having restored all the pieces of the revolving machine to 
their proper places, it must be put in operation, to see if it performs 
properly with the ordinary weights, and that each revolution of the 
apparatus is made in the prescribed interval of time. — (XXIX.) 

2. In case the revolution should be either too slow or too fast, it 
may be properly modified by closing or straightening out the wings of 
the fly. 

3. If the regulator is a governor, the movement may be increased at 
pleasure by raising the movable balls, or diminished by lowering them 
upon their stems. 

4. The greater or less distance of these balls will indicate the resist- 
ance which the movable frame will oppose to the action of the machine. 

XXXI. — PRESERVATION OF THE SPARE FLY. 

1 . The spare fly must be enclosed in a box and placed where dampness 
cannot reach it. 

2. It must be examined , from time to time , taking care to grease the 
polished steel pieces , and observing at each time to wipe them off .beforehand. 



XXXII. — TO CLEAN THE CIRCULAR CARRIAGE OF THE MOVABLE MA- 
CHINERY. 

1. The large and small rollers of the carriage, the rollers of the revolv- 
ing part, as well as the road on which they run, must be wiped off daily ; 
the pivots of the rollers must be cleaned and oiled as often as may be 
found necessary. 
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XXXIII. — TO DISMOUNT THE CIRCULAR CARRIAGE. 

1. Whenever it becomes necessary to dismount the circular carriage 
of the movable frame, for the purpose of cleaning it, commence by rais- 
ing the f rame a little by means of three small jacks specially provided for 
that purpose , and which must be replaced in succession by square ledges 
of wood. 

2. That being done, raise the exterior rollers , withdraw the forelocks of 
the iron circle of the carriage , and then take the two pieces apart immedi- 
ately , observing not to bend the journals. 

8. This duty, as well as the remounting of the carriage, will require 
the united services of two persons. 

4. The three jacks, designed to raise the movable frame, must be 
kept always in good condition, and ready for use, as well as the other 
tools and implements. 

5. All the tools and implements, of steel or iron , which are only required 
occasionally, must be kept always greased with tallow, in a dry closet. 

XXXIY. — DISMOUNTING AND CLEANING THE REVOLVING MACHINERY. 

1. Once a year , (in the month of July,) and oftener if found to be 
necessary, the revolving machinery must be taken down and thoroughly 
cleaned by the keeper. 

2. To perform this duty, proceed as indicated for the mechanical 
lamps. 

DAILY. 

1. Every morning the cage, the driving-wheel, and the wheel of the 
carriage must be dusted. 

2. The large vertical rollers and the small horizontal rollers, as well 
as the railway on which they run, must be wiped off. 

WEEKLY. 

1. Every eight days these rollers must be removed , tlieir axles wiped, a 
small stick covered with linen passed through the openings which 
receive them, and a very small quantity of clockmakers 7 oil poured 
into them before they are replaced. 

2. Care must be taken not to remove more than one roller at a time. 

3. Occasionally, the pivots of the machinery must be lubricated with 
clockmakers’ oil. 



. ANNUALLY. 

1. Yearly, in July, and oftener if found to be necessary, the revolving 
machinery must be taken apart by the keeper and thoroughly cleaned. 

a. To clean the brass parts of the machinery, their surfaces are coated 
with rouge mixed in spirits of wine, and they are then rubbed with a 
small soft brush until they receive a fine polish. 

b. Should it be found impracticable to remove any stains with the brush, 
a small piece of soft wood and rouge must be used for the purpose. 

c. The iron and steel parts must be rubbed with a piece of soft wood 
dipped in oil. 

d. A stick covered with a piece of linen may be used to clean the 
holes of the pivots of the axles as well as the screw-holes. 
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e. Before putting the machinery together again , a small quantity of 
clockinakers’ oil must be poured into the holes in which the axles work, 
and all the different parts, iron and steel, coa ted with tallow. 



XXXV. — TO PLACE THE SERVICE LAMP. 

1. The service lamp of a lens light is generally supported on a tripod 
having three vertical screw stems, fitted with nuts and washers. These 
stems fit in the feet of the lamp, and the adjustment is made by the 
nuts, and gives sufficient play to allow the centering to he made at pleasure 
after the lamp is at the proper height. 

2. For the lamp to be properly placed, it is requisite — 

a. That the centre of the burner correspond exactly with the vertical 
axis of the lens apparatus. 

h. That the crown of the burner be placed immediately below the 
centre of the lens, at a distance determined . by the height of a gauge 
furnished for the purpose, or by measurement with a scale properly 
graduated to inches and tenths of an inch. 

3. This vertical distance is generally regulated as follows : 

a. For lights of the first order, 1.1 inch. 

h. For lights of the second order, 1.0 inch. 

c. For lights of the third order, 0.94 inch. 

d. For lights of the fourth, fifth, and sixth orders, 0.87 inch. 

e. When the height of the tower is such as to require the inclination 
of its lens for dip, the burner is to be elevated proportionally to this 
inclination, provided the elevation is not greatly in excess of what the 
manufacturer adjusted the apparatus to. In that case, the apparatus 
itself must be readjusted, which, however, can only be safely done in a 
shop or by the manufacturer. 

f. That the crown of the burner be perfectly level. 

4. The several operations necessary to satisfy these three conditions 
are generally executed in the following order: 

a. The centre, or focus, of the lens is determined by the intersection of 
two threads fastened, respectively , to special nuts on two of the uprights, 
and drawn diametrically across. 

h. In the third order lenses (in which the uprights are not diametri- 
cally opposite) one end- of each thread passes through a nut in the upright, 
avid the other end through holes in the middle of two small fat rods of iron 
that are screwed horizontally upon adjacent stanchions for the purpose of 
centering. 

c. On the burner is adjusted the gauge, or in the absence of the gauge 
a scale graduated to inches and tenths of inches will be used, which 
has already been mentioned, and which is distinctly marked. 

d. By means of the leveling nuts of the tripod, the lamp is brought nearly 
to its proper height; on the crown of the burner is then placed a small 
spirit level, and the lamp is leveled accordingly. 

5. To centre the burner — that is, to male the mark of the gauge corres- 
pond with the intersection of the two threads — the upper nut's of the 
screws are loosened, and the lamp is moved horizontally as much as 
may be found necessary to put it into its proper position. 

a. Finally, the small spirit level is replaced on the crowp of the 
burner, and if it is found to be no longer horizontal, it is to be restored 
to this position, observing at the same time not to neglect the two first con- 
ditions relative to the centering and to the height. 

b. To male an illuminating apparatus produce its greatest effect , it is 
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necessary that its axis should be horizontal , and that the centre of the flame 
should be .placed in the focus. 

6. In reflector apparatus the lamp is so arranged that there is not 
much risk of the burner getting out of the proper focus, but it is essen- 
tial to be assured, from time to time, that the axis of the reflector is 
perfectly horizontal , except in special eases, which will be treated of 
elsewhere. This can be tested by a simple plumb-line held against the 
outer edge of the reflector. 

7. In all lens apparatus it is necessary to frequently examine and 
see if the burner is placed exactly in the axis of the apparatus, and at 
the proper distance below the focus ; that is to say, for a small apparatus, 
(fourth, fifth, and sixth orders,) 0.87 inch below it, (XXXV,) and if 
not, to so place it. 

8. To determine this , draw two threads across each other at right angles , 
using the small copper buttons placed in the interior of the uprights for 
fastenings ; the burner will be properly placed when its centre corres- 
ponds with the point where the two threads cross, and its top even with 
these threads in apparatus where the buttons are themselves placed at 

0.87 inch below the focal plane, or that distance below the threads when 
the buttons are placed in the middle of the uprights of the apparatus. 
(XXXV, a , b , c, d.) 



LAMPS, OIL, &c. 

XXXVI. — SERVICE LAMPS. 

1. In all light-houses the lamps in use must be thoroughly cleaned once 
a weelc with ley or soap and hot water, (soap suds.) 

2. When a lamp has been in use two weeks , it is to be removed and a 
spare one put in its place early in the day, and fitted for use in the 
evening. 

3. The lamp which is removed after two weeks’ constant use is to be 
thorough ly cleaned and kept in order , ready to supply the place of the 
one in use in case of need. 

4. When a lamp gets out of order the fact must be reported immedi- 
ately to the light-house Inspector of the district, and if it has to be 
sent from the light-house for repair, the keeper will attend personally 
to see that it is carefully and properly packed for transporting. 

XXXVII. — SPARE LAMPS. 

1. A spare lamp of the order in use in the light-house must be kept always 
at hand , and in readiness for immediate use , in case of accidents, and 
another spare one, properly packed and cared for, must be kept in the 
storeroom, so that there will always be three lamps at each light-station. 
This applies particularly to mechanical lamps, as but two float lamps 
are required. 

XXXVIII. — ROD OR STUDENTS’ LAMPS. 

1. A rod or students' lamp must be kept filled, trimmed, and ready for 
instant use, as a substitute for the service lamp in case it becomes 
necessary to remove or extinguish the service lamp for any purpose 
whatever, while the spare lamp is being placed in position. 
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XXXIX. — THE ALARM BELL, (CARRILLON.) 

1. To aid the keepers, an alarm bell is attached to the multiple wick, 
over How service lamp of lens lights. 

2. The escapement of this instrument is retained by the end of a 
lever, supporting at its other extremity a cup pierced with a small hole. 

3. This cup is placed under the spout of the dripper of the burner, 
and as long as it is kept full of oil by a proper overflow from the waste 
oil of the burner it sustains its counterpoise ; but if the supply of oil 
should fall, the cup will soon become empty, and the counterpoise de- 
scending raises the stop of the hammer of the alarm, which is* then 
set in motion, and announces to the keeper on watch that the burner is 
not receiving a full and proper supply of oil from the pumps or reser- 
voir, as the case may be. 

4. Keepers must not omit to attach the alarm bell to the lamp immedi- 
ately after lighting the lamps in the evening, before leaving the lantern. 

XL. — MEASURES TO BE TAKEN IN CASES WHEN THE BURNER OF THE 
LAMP IS NOT SUFFICIENTLY SUPPLIED WITH OIL. 

1. In case the keeper on watch has neglected the lamp of the appa- 
ratus, and is warned by the alarm bell that the supply of the oil has 
diminished or ceased, lie must enter immediately into the apparatus 
and aid the action of the pumps (if a pumping lamp) by a gentle effort 
applied to the crank in the direction of the pressure of the clock weight. 
He must then examine whether it be necessary to change the burner, 
or even the lamp in use. 

2. If it be a moderator or hydraulic lamp, the keeper must lose no 
time in remedying the defect of a proper flow of oil in the manner pre- 
scribed for managing these lamps. (See directions for managing the 
different lamps.) 



XLI. — HEATERS. 

1. When the cold is so intense as to render the oil too thick for burn- 
ing, the following precautions should be observed in performing the 
evening duties: 

2. An hour before sunset, the oil to be used in the lamp must be 
heated until it reaches a temperature too hot for the hand to remain in 
it, after which pour it into the cistern. 

3. Unscrew the burner, pour hot oil through a funnel into the orifice 
of the tube or pumps, then, after having held the burner in hot oil for 
some minutes, it should be replaced and lighted. 

4. Then prepare and light the lamp of the doubled-nozzled heater , or 
the heating lamp adapted to the particular kind of lamp in use, and 
after having screwed on the washer of this little apparatus so as to 
make it tight, plunge it into the reservoir of the service lamp. 

5. It will be necessary to observe that the wick of the heater lamp 
does not rise higher than a quarter of an inch above the burner, other- 
wise it will be extinguished by the dense smoke which will be produced. 

0. Franklin’s hydraulic and Funck’s hydraulic float lamps do not 
require heaters. 

7. Metallic heaters for fountain lamps must be warmed in a stove 
before being placed in the reservoirs of the lamps. 
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DIRECTION S TO LIGHT KEEPERS. 

XLII. — PLATE GLASS OF THE LANTERN. 

1. The plate glass of the lantern must be carefully dusted, and then 
wiped off, every day, and if it becomes necessary, it must be washed 
with dear fresh water , to remove sea-spray or other matter which may 
have attached itself to the glass and cause obstruction to the passage of 
the light through it. 

2. When ice, sleet, or drift snow settles on the outside, or when the 
ice forms in cold weather on the inside of the glass of the lantern, a 
strong brine applied to it will remove it without difficulty, and, in 
extreme cases, a small quantity of spirits of wine may be employed 
with advantage for the same purpose. 

3. The plate glass of the lantern must be kept at all times during the 
exhibition of the lights entirely free from dampness or moisture by fre- 
quently wiping it oft' both outside and inside with clean, dry towels. 

4. Should the plate glass become discolored from deposits from the 
dome or frame of the lantern, the discoloration must be removed by 
the application of rouge powder, whiting, and spiiits of wine, in the 
manner prescribed for using these articles. 

5. Spots or stains which cannot be removed with the ordinary and 
prescribed means must be removed by the use of oxalic or muriatic 
acid in a very dilute state. 

XLIII. — STORM PANES OF GLASS FOR LANTERNS. 

1. Storm panes of plate glass, which are furnished properly fitted for 
use, must be kept, at hand and in readiness for immediate use in case of 
the breakage of the glass during the night. 

2. When it becomes necessary to use these u storm panes ” at night, 
the keeper will lose no time next morning in replacing the broken pane 
of glass by a spare one. — (See directions for doing this.) 

XLIV. — GLAZING. 

1. The glazing of the frames of the glass, and of all the joints of the 
lantern through which the rain may penetrate, ought to receive the 
greatest possible attention and care. 

2. The putty should be made of two parts of whiting and one part of 
white lead; the whole pulverized and worked into a stiff paste with 
boiled linseed oil. 

RENEWING THE GLASS OF LANTERNS. 

1. As keepers of lights are required, when the glass of the lantern 
is broken, to replace it themselves without delay, it is proper to enter 
into some details on the subject. 

2. The diamond is the same as the ordinary glazier’s diamond, except 
in having more strength. 

3. To detach the piece after having used the diamond, strike lightly 
the opposite side of the plate with the end of the handle of the instru- 
ment; this will develop the crack, and a slight effort will suffice, ordi- 
narily, to detach the piece to be removed. 

4. If the section presents any irregularities, they must be removed by 
means of a glazier’s pincers. 
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5. The glass, thus cut according to the requisite dimensions, ought to 
be ground level on its two sides, and square upon its horizontal joints. 

0. This work is executed by rubbing the edge of the glass upon a 
east-iron plate covered with sharp sand, which is kept constantly wet- 
ted during the operation. 

PLACING THE PLATES OF GLASS OF LANTERNS. 

1. It is highly important to leave about one-twelftli of an inch play 
all around the glass, in putting it into its frame. If it touch against 
the frames, it will be greatly exposed to the risk of being broken, during 
high winds, by the oscillation of the lantern; and besides, if less than 
one-twelfth of an inch space be left between the glass and the frame, 
the putty will till such thin joints only imperfectly. 

2. Thin elects of lead are employed to rest the glass upon in this 
glazing. 

3. Whenever it is requisite to repair the glazing of a frame, in which 
several plates of glass rest one upon another, before renewing a lower 
or intermediate plate, it will be necessary to remove every piece above 
it belonging to that frame. 

4. In jointing two pieces of glass thus composing part of a frame, 
cover the lower edge with putty one-tenth to two-tenths of an inch in 
thickness, and then place on it two small slips of lead, upon which let 
the edge of the upper plate of glass rest, the weight of which will press 
out the excess of putty over the thickness of the two leaden slips. 

5. This excess of putty must be removed immediately by the glazing- 
knife, taking care to preserve the lines of the edges smooth and clean 
throughout their extent. 

6. The putty on the outside of a frame should be laid even and flush 
with the face of the sash. 

7. In replacing the outside slats of the sash, it must never be forgot- 
ten to put a small quantity of putty over the head of each screw after 
it has been screwed home, for this serves to retain it in its place. 

LINSEED OIL, BOILED OIL, AND UNGROUND WHITE LEAD. 

1. The ordinary supplies of these substances are designed, with the 
addition of whiting to them, to make the putty necessary to the glazing 
of the lantern, painting, &c. 

XLY. — INTERIOR OF LANTERNS. 

1. The interior of cdl light-house lanterns must be kept well painted wh ite 
by the beepers, (who are furnished by the supply vessels with an ample 
quantity of white zinc paint ground in oil and the necessary quantity of 
boiled linseed oil and spirits of turpentine for the purpose,) and washed, 
and wiped off, as often as necessary to remove all dust, soot, grease, &c. 

2. Cleaning-rags , chimneys, trimming-scissors, brushes, oil measures , 
chairs, stools, and the like, must be removed from , and kept out of, the 
lantern while the light is burning. 

3. Utensils of all kinds must be kept in their proper places in the 
room immediately below the lantern, or in the store room. 

4. When the weather becomes sufficiently cold to require fire in the 
stove, the temperature of the interior of the lantern must not be raised 
more than is absolutely necessary to keep the oil in a fluid state while the 
lamp is burning. 
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XLYI. — LIGHTNING RODS. 

1. Keepers are particularly cautioned not to neglect the lightning- 
rods attached to the towers and dwellings. Care must be taken to 
ascertain that they are not injured by being disconnected or broken, 
and that they lead away from the building, and are sufficiently deep in 
the ground to reach wet earth. Any injury to the lightning rod must he 
reported at once. 

XLVII.— ISSUE OP OIL FOR DAILY USE. 

1. Light keepers are required to observe and conform to the follow- 
ing directions : 

a. The oil required to fill the light-lionse lamp is to be taken daily 
from the air-tight oil butts, and the exact quantity used for filling the 
lamp noted at the time in the expenditure booh, opposite to the proper day 
and month. 

h. No greater quantity of oil is to be drawn from the oil butt than it 
may be supposed will be required for filling the lamp reservoir on each 
day. 

c. When oil is drawn from the oil butts, the exact quantity taken 
must be noted on a slate, or in a note book, to be kept in the oil room. 

d- In case there should be a small quantity of oil left in the carrier 
or measure after the lamp reservoir has been filled, it must be measured, 
put back into the butt, and the quantity deducted from that noted on 
the slate or memorandum book, and the remainder will be the quantity 
to be entered in the expenditure book for that day. 

e. If the oil carrier holds more oil than is necessary to fill the lamp 
reservoir, a marh must he made on the inside of it, to show how high the 
oil must come in it, to exactly fill the reservoir. 

TO PREPARE A LAMP FOR LIGHTING, AXD TO DETERMINE THE DAILY 

QUANTITY OF OIL TO BE CHARGED AS EXPENDED IN THE FIRST, 

SECOND, AND THIRD ORDERS, AND OF THE FOURTH ORDER WITH 

DOUBLE WICKS WHEN SUCH IS USED. 

a. The burner being perfectly clean , wicked anew , or the old wick care- 
fully trimmed , in conformity to the printed directions, and the lamp 
reservoir being empty and perfectly clean, the oil which has been pre- 
viously drawn from the butt is to be taken into the lantern in the oil 
carrier and the lamp reservoir filled with it. 

b. The exact quantity used, from the carrier to fill the reservoir and 
noted on the slate or memorandum book is then to be entered in the 
expenditure book in the proper column for that day and month ; and 
in the column of remarks, opposite to the day and quantity charged as 
expended, is to be written “lamp filled.” 

c. The next morning, after the lamp is extinguished, the oil remain- 
ing in the overflow reservoir is to be drawn off*, as low as it will run by 
the cock, and any oil remaining in the reservoir is to be taken up with 
a clean sponge or towel and squeezed into the carrier with that drawn 
off by the cock. 

d. If the oil which has passed through the burner is not fit for burn- 
ing, it must be caref ully filtered for f uture use. 

e. All oil , whether it has passed through a lamp burner or not, except 
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lard oil , if to be used in mechanical or moderator lamps , must be care- 
fully filtered before it is put in the reservoir for burning’. 

/. To the oil drawn and taken from the overflow reservoir, add a 
sufficient quantity from the butt to refill the lamp, noting on the slate 
or memorandum book the quantity drawn from the butt. 

g. When ready to fill the lamp reservoir, the oil will be drawn into a 
clean carrier and put into the lamp reservoir. 

h. The oil drawn from the butt to make up the necessary quantity 
lor filling the lamp reservoir (deducting any oil remaining in the car- 
rier and returned to the butt) will be the quantity to be entered as 
expended for that day. 

i. To determine what quantity of oil it will be necessary to draw 
from the butt each day for filling the lamp reservoir of a mechanical 
or moderator lamp, it will only be necessary to insert a rod into the car- 
rier and fill to the marie on it, up to which the oil reached at the time of 
the first filling, or to note by a mark made on the inside of the carrier 
when the lamp was filled what level the oil reached. 

j. The quantity of oil charged as expended on the first day will be 
the quantity required to fill the lamp reservoir, and that taken from the 
butt on the second and succeeding days to replenish it will be the actual 
quantity consumed by the light-house lamp the previous night. 

A’. The quantity of oil required daily, after the lamp reservoir has 
been once filled, for the succeeding night’s consumption, will be that 
necessary to fill the reservoir to the usual standard height as shown 
by the mark on the inside, or by mark upon the gauge rod. 

l. The changes in the lengths of the nights being gradual, the difference 
in the Consumption from one day to tire next will be very small; but 
not too small to be determined within approximate limits by using the 
small measures provided, and referring to the lengths of night’s 
tables, and the estimated hourly consumption of the lamp, which mul- 
tiply by the number of hours for the night, from sunset to sunrise. 

m. In the expenditures of oil, the actual quantities, as shown by 
actual measurement, must constitute the daily entry of expenditures, 
as no computation, guessing, or other approximate means of arriving 
at the results will be permitted or overlooked. 

XLVIII. — ECONOMY OF OIL, ETC. 

1. No unnecessary lights will be allowed in the dwellings of light 
keepers, and no lights are authorized to be kept burning in chambers or 
elsewhere after the inmates have gone to bed, except the hand lantern to 
be used in the light-house tower during the night by the keeper or 
assistant keeper. 

2. Oil that has become unfit for use in the light house lamp is to be 
used exclusively in the hand lamps for the tower, and in the lamps in 
the keeper’s dwelling. 

3. Oil is not. under any pretence to be taken from the butt for use in the 
hand or house lamps so long as there is any oil which has passed through 
the light-house lamp, drippings, or other oil with sediment in it on hand. 

4. Drippings from the lamps ; oil which lias passed several times 
through the burner ; oil taken from the bottom of the butts ; and all 
oil which is found to be unfit for use in the light-house lamp after it has 
been properly filtered, must be kept in a separate oil butt or other 
proper vessel and tightly covered. 

5. When there is a sufficient quantity collected, and sufficient time 



